Ethanol-induced changes in chloride flux are mediated by both GABA(A) and GABA(B) receptors.
Low concentrations of ethanol (10-30 mM) in the presence of a GABAB receptor agonist, baclofen, promoted 36Cl- uptake into membrane vesicles (microsacs) prepared from mouse cortex. Neither ethanol nor baclofen alone altered chloride influx. The GABAB antagonists, phaclofen and 2-hydroxy-saclofen, completely blocked the increase in chloride flux produced by ethanol in the presence of either baclofen or GABA. Ethanol increased the chloride conductance produced by the GABAA agonists muscimol, isoguvacine, imidazolacetic acid and amino-propane sulfonic acid and this action of ethanol was blocked by phaclofen. The specific GABAA antagonist, bicuculline, blocked ethanol-induced increase in chloride flux in the presence of either baclofen or GABA. GABA-activated chloride channels were also studied in Xenopus oocytes expressing mouse brain mRNA. In this preparation, GABA action was enhanced by ethanol, pentobarbital, and diazepam, and 2-hydroxy-saclofen partially antagonized the action of ethanol without altering the effects of pentobarbital or diazepam. These results suggest that ethanol enhancement of GABAA receptor-chloride channel function also requires activation of GABAB receptors.